Setl 


Group A 


(3 x 10 = 30) 


Attempt any three questions. 

fl - x, if x < -1 

1. (a) A function is defined by f(x)=\ 0 [5] 

[x~ if x > -1 

Evaluate f(-3); f(-l) and f(0) and sketch the graph. 


(b) Prove that the limit x—— 

X 

does not exist. 

[5] 

lx 2 

2. (a) Sketch the curve : —- 

x” -1 


[5] 

(b) Estimate the area between the curve 

y = e x and the lines x = 0 and x = 1, 


using rectangle method. 


[5] 

4 , 

3. (a) Show that the volume of a sphere of radius r is — n r . 

[4] 


(b) Define initial value problem. Solve: x 2 y"+xy'= 1, x>0 , y'(l)=0 and y(l) = 0. [6] 
4. (a) Find the torsion, normal and curvature of helix curve: (2cos t)i + (2sin t) j +3/ k . 


[6] 

(b) Show that the curvature of a circle of radius a is 1/a. [4] 

Group B (10 x 5 = 50) 

Attempt any ten questions. 

5. Determine whether each of the following functions is even, odd, or neither even nor odd. 

(a) y = x 5 + x (b) y = 1 - x 4 (c) y = 2x — x 1 

6. Define continuity of a function at a point x = a. Show that the function f(x) = 1 - yll — x 2 
is continuous on the interval [-1, 1], 

7. Verify the Rolle’s theorem for /(x) = x 3 - x 2 - 6x + 2 in [0, 3]. 

8. Find the third approximation x 3 to the root of the equation /(x) = x 3 - 6x - 5 
setting x 0 = 2. 

o 

9. Evaluate: J x e'dx. 

—oo 

10. Find the volume of the solid obtained by about y - axis 
y= x 2 . 

11. Solve: y"+y'-6y = 0, x>0 ,y'(0)=0and y(0)=l. 

12. Find the curvature of the twisted cubic r(t ) = (t,t 2 

x 1 

13. Show that the series V -- converges. 

+ n~ 

14. Calculate: JJ/(x, y)dA forr = f(x,y)=x 2 y-2xy. 


the region between y = x and 


at a general point and at (0, 0, 0) 


R :- 2 < x < 0, 0 < y < 3. 


15. Find the partial derivatives of /(x, y) = x 3 + x 2 y 3 - 2y 2 at (2, 1). 
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